A capillary electrophoresis method to assay catalytic activity of botulinum neurotoxin serotypes: implications for substrate specificity.
The potent botulinum neurotoxin inhibits neurotransmitter release at cholinergic nerve terminals, causing a descending flaccid paralysis characteristic of the disease botulism. The currently expanding medical use of the neurotoxin to treat several disorders, as well as the potential misuse of the neurotoxin as an agent in biowarfare, has made understanding of the nature of the toxin's catalytic activity and development of inhibitors critical. To study the catalytic activity of botulinum neurotoxin more thoroughly and characterize potential inhibitors, we have developed a capillary electrophoresis method to measure catalytic activity of different serotypes of botulinum neurotoxin using peptides derived from the native substrates. This assay requires only a minute amount of sample (25 nl), is relatively rapid (15 min/sample), and allows the determination of enzyme kinetic constants for a more sophisticated characterization of inhibitors and neurotoxin catalytic activity. Using this method, we can measure activity of five of the seven serotypes of botulinum neurotoxin (A, B, E, F, and G) with two peptide substrates. Botulinum neurotoxin serotypes C and D did not cleave our peptides, lending insight into potential substrate requirements among the serotypes.